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To assess the outcome of esophageal resection in a patient with achalasia cardia. Retrospective analysis of
20 cases who underwent single or two stage esophageal resection for achalasia cardia. Total of 33
patients were treated surgically for achalasia cardia between 1989 and 2006. Twenty of these patients
underwent esophageal resection. There were 13 males and seven females with a median age of 41 years
(range 27–73 years). Patients were divided into two groups for description, one who underwent
esophageal resection for end stage achalasia and another who underwent esophageal resection for
iatrogenic esophageal perforations following pneumatic balloon dilatation.
 2009 Published by Elsevier Ltd on behalf of Surgical Associates Ltd.1. Introduction
Achalasia cardia is a primary degenerative motility disorder of
the esophagus resulting from the failure of the lower esophageal
sphincter (LES) to relax in response to food bolus and aperistalsis in
the esophageal body. Patients typically present with a slowly
progressive difﬁculty in swallowing for both liquids and solids. The
classic manometric features of achalasia cardia include hyperten-
sion of the lower esophageal sphincter, failure of the sphincter to
relax on deglutition, elevation of intraluminal esophageal baseline
pressure, and loss of peristalsis in the body of the esophagus. In the
absence of therapy or if therapy is inadequate, there will be
a progressive dilatation (mega-esophagus) and eventually marked
tortuosity of esophagus resulting in a condition called end stage
achalasia.1
The goal of treatment in achalasia is to relieve the functional
outﬂow obstruction by means of either a dilatation or surgical
myotomy of the lower esophageal sphincter. Surgical myotomy
performed before the end stage achalasia is associated with 90%
long term success rate. End stage achalasia results in complete
esophageal failure necessitating resection of the esophagus for
restoration of gastro-intestinal function.2 There are divergent
opinions regarding the outcome of surgical myotomy as a primary
treatment in patients with end stage achalasia. The present study
has been carried out to ﬁnd out the outcome of esophagectomy in
achalasia cardia.0x2423/þ91 941 557 8278;
pta@yahoo.co.in (A. Kumar).
Elsevier Ltd on behalf of Surgical A2. Patients and Methods
The records of all patients with achalasia cardia who underwent
surgical treatment in a 60 bed Surgical Gastroenterology Depart-
ment at a tertiary level referral hospital in northern India during
1989–2006 were reviewed. The demographic data, clinical
presentation, laboratory ﬁndings, indication for surgical treatment
and outcome of patients who underwent esophageal resection
were analyzed in details.
Patients were diagnosed to have achalasia cardia based on
barium esophagogram, endoscopy and manometric criteria. On
esophagogram achalasia was diagnosed when there was parrot
beak narrowing of the lower end of the esophagus, dilatation of the
esophagus (>3 cm), multiple tertiary contractions and absence of
the gastric bubble. Mega-esophagus was deﬁned as a maximum
esophageal diameter>7 cm (Fig. 1). When mega-esophagus had an
axis deviation, it was called sigmoid esophagus (Figs. 2 and 3).
Gastro-duodenoscopy was performed in all patients to rule out
secondary achalasia. Gastrografﬁn swallow was done to diagnose
pneumatic dilatation induced esophageal perforation when the
patient presented with chest pain following pneumatic dilatation.
2.1. Surgical Procedure
Transhiatal esophagectomy using the stomach as a conduit was
the standard procedure in all patients. The technique was essen-
tially the same as described by Orringer.3 We use modiﬁed mucosal
inversion extraction technique using Foley’s catheter.4 Conduit was
placed in the posterior mediastinum in all the cases. Esophago-
gastric cervical anastomosis was done in an end to side fashion in
a single layer with interrupted sutures using 3-0 Vicryl. Ryle’s tubessociates Ltd.
Fig. 1. Mega-esophagus.
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pyloric ring was dilated using Hegar’s dilator up to a maximum
number of 18 or with ﬁnger. Feeding jejunostomywas performed in
all the patients. Inter costal chest tube drainage was done when
there was evidence of a breach of mediastinal pleura and/or when
postoperative chest X-ray revealed pneumothorax. Thin barium
swallow was performed on the 7th postoperative day. If there was
no leak, oral feed were allowed.
In an emergency situation, esophageal exclusion was done as
a part of a two-stage surgical procedure in the patient whoFig. 2. Sigmoid esophaguspresented with esophageal perforation following pneumatic
balloon dilatation. In these patients gastro-esophageal junctionwas
occluded and a cervical esophagostomy was done. Chest tube was
placed if there was collection in pleural cavity.
3. Results
From 1989 to 2006, a total of 33 patients were treated surgically
for achalasia cardia. Twenty of these patients underwent esopha-
geal resection. Among the 20 patients who underwent esophageal
resection, there were 13 males and seven females with a median
age of 41 years (range 27–73 years). Patients were divided into two
groups for description, one who underwent esophageal resection
for end stage achalasia and another who underwent esophageal
resection for iatrogenic esophageal perforations following pneu-
matic balloon dilatation.
3.1. Esophageal Resection for End Stage Achalasia
In this group, 15 patients underwent esophageal resection.
There were 10 male and ﬁve female patients with median age of 41
(27–66) years. The median duration of symptoms was 78 (12–300)
months. All patients presented with grade III dysphagia. Other
symptoms included, regurgitation in 12 (93%), vomiting in four
(31%), retrosternal burning in three (23%) and chest pain in one (7%)
patient. Recurrent cough was present in ﬁve (39%) patients. Asso-
ciated weight loss was present in 10 (77%) patients. Seven (54%)
patients had undergone pneumatic balloon dilatations with an
average of two sessions per patient (range 1–4) before being
referred for surgery. One patient had already undergone Heller’s
cardiomyotomy elsewhere.
Barium swallow revealed mega-esophagus in seven patients
and sigmoid esophagus in eight patients. One patient in sigmoid
esophagus group had associated malignancy. Median esophageal
diameter was 9.5 cm. Esophageal manometry was done in seven
patients which was classical of achalasia in all the patients. All the
contractions were simultaneous. The median amplitude of
contractions in proximal and distal esophagus was 5.0 (0–27.5) cm
water and 6.0 (0–28.5) cmwater respectively. LES pressure could not
be measured in two patients. In ﬁve patients it was 47 (45–53) cm
water.: AP and lateral view.
Fig. 3. Mega-esophagus. a. Barium swallow. b. Resected specimen.
A.K. Tank et al. / International Journal of Surgery 7 (2009) 155–158 157The preoperative mean hemoglobin and serum albumin was
11.0 gm/dl and 3.0 gm/dl respectively. Transhiatal esophagectomy
with gastric pull up was performed in all 15 patients.3.2. Esophageal Resection for Pneumatic Dilatation Induced
Perforations
There were ﬁve patients (three male and two female) in this
group with a median age of 46 (35–73) years. They had symptom
duration of 24 (12–48) months. Presenting symptoms included
dysphagia in all ﬁve (100%), regurgitation in four (80%), vomiting in
two (40%), chest pain in one (20%), cough in two (40%) and signif-
icant weight loss in two (40%) patients. The physicians referred all
these patients after diagnosis of perforation following pneumatic
balloon dilatation. Four patients developed perforation following
the ﬁrst session of pneumatic balloon dilatation. In one patient,
perforation occurred during the second session. All ﬁve patients
presented with severe chest pain. One patient also had hemetem-
esis and hypotension. Esophageal perforationwas demonstrated by
gastrografﬁn swallow. Manometry ﬁndings were available in four
patients, which revealed features of classical achalasia. LES pressure
was 43 (38–46) cm water. Esophageal contractions amplitude inproximal and distal esophagus was 15.2 (8.6–23) cmwater and 13.2
(8.6–25) cm water respectively.
Single stage procedure (esophagectomy) was done in two
patients and two stage procedure (exclusion ﬁrst and deﬁnite
surgery later) was done in three patients. Single stage resectionwas
performed in patients who presented within 36 h of perforation
and had minimal mediastinal contamination and were hemody-
namically stable. Patients who were hemodynamically unstable
and had features of sepsis (evidence of pleural contamination –
purulent drainage through intercostal drainage tube) and
unhealthy esophageal perforation margin underwent exclusion.
Deﬁnite procedure was performed at a mean duration of 5 (4–7)
months. The site of esophageal perforation was the left lateral
aspect of the lower end of the esophagus in four and the right
lateral aspect in one. In all of them, perforationwas noted above the
hiatus without any contamination in peritoneal cavity.
3.3. Intraoperative Morbidity
One patient had tracheal injury and required thoracotomy for
repair of the trachea. This patient died of sepsis. Another patient
had mediastinal bleeding during transhiatal dissection and
required thoracotomy for control of the bleeding. Four (20%)
patients required postoperative ventilatory support. Intercostal
tube was placed in 12(60%) patients.
3.4. Postoperative Morbidity
Postoperative morbidity was seen in 10 (50%) of the patients,
which included – cervical anastomotic leak in two patients, pleural
effusion in three patients, chest infection in four patients, and one
had feeding jejunostomy related to sub acute intestinal obstruction.
Three patients in post dilation esophageal perforation group had
complications when they underwent staged esophageal resection –
right hydrothorax, hemothorax in one patient, another had
hoarseness of voice and brachial plexus palsy in the third patient.
3.5. Functional Outcome
Follow-up period varied from 1 month to 60 months (median
12 months). All patients had normal swallowing as compared to
their pre-disease status. However three patients complained of
reﬂux symptoms and requiredmedication. Two patients developed
dysphagia and were found to have cervical anastomotic narrowing
on barium swallow. These were successfully managed by esopha-
geal dilatation.
4. Discussion
Structural changes of esophagus in achalasia cardia are irre-
versible and available modalities of the treatment option provide
palliative care only. The key factor regarding the decision about
treatment should be the stage of esophagus.1 Those with undilated
esophagus with and without minimal stasis on contrast meal,
manometric evidence of motor changes such as aperistalsis and
good amplitude of the deglutition wave should be treated with
pneumatic balloon dilatation. Cardiomyotomy and fundoplication
should be offered in patients with esophageal dilatation <7 cm,
without axis deviation and aperistalsis. These days laparoscopic
approach is preferred over open surgery.3
Heller’s cardiomyotomy is the surgical procedure routinely
performed for achalasia patients, who fail to respond to non-
surgical treatment. There are four groups of patients in whom the
surgical approach of cardiomyotomy should be considered. (A)
Young patients (<40 years) in whom life-long dilatation may be
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patients. This group also has risk of post dilatation perforation in 2–
7%. (B) Persistent or recurrent symptoms despite regular pneumatic
dilatation or botulin injection. (C) High risk patients for pneumatic
dilatation like previous surgery at the esophago-gastric junction,
esophageal diverticula or distorted lower esophageal anatomy
secondary to a tortuous distal esophagus. (D) Patient preference to
surgery over pneumatic dilation due to its lower risk of perforation,
better long term outcome and a decreased likelihood of re-
intervention.4
Management of patients who present with the recurrence of
symptoms following earlier surgery is a therapeutic challenge.
These patients need due attention into the cause of recurrence that
may be inadequate myotomy, healing of myotomy, obstruction by
fundoplication, development of reﬂux stricture, development of
paraesophageal hernia or development of a carcinoma. Those
presenting immediately after esophagomyotomy, incomplete
myotomy or obstruction by fundoplication is likely and they are
better treated by completion myotomy or revision of fundoplica-
tion.5 If esophagus is markedly dilated, and an adequate esoph-
agomyotomy has been performed (as assessed by barium swallow
and manometry) resection is the better option. Also those with two
or more previously failed operations, should be offered resection.6
Resectional surgery should be offered to those patients who have
esophageal dilation >7 cm, axis deviation and also for failure after
cardiomyotomy for mega-esophagus and after post esophageal
dilatation perforation.
Transhiatal esophagectomy is a safe procedure for mega-
esophagus or sigmoid esophagus in the hands of surgeons who are
routinely performing this procedure for malignancy where esoph-
ageal axis is normal.7 However, transhiatal esophagectomy is tech-
nicallymoredifﬁcult in achalasia due to the axis deviation, usually to
the right. This leads topleural tear andmayoccasional cause tracheal
injury, as was seen in one of our patients (5%). At times, there is
difﬁculty to achieve hemostasis of hypertrophied esophageal
branches of aorta supplying hypertrophied esophageal muscle of
achalasia. Other difﬁculties include the problem in encircling
cervical esophagus due to long proximal tear following dilatation
andadhesionof esophageal submucosa to the adjacent aorta and left
lung following prior esophagomyotomy. Use of deep retractors on
either side of thediaphragm5,6 or splittingof the anteriordiaphragm
has been advised to facilitate resection under direct vision for
transhiatal esophagectomy.1 However, transthoracic approach may
be used for those who have recurrence of symptoms after multiple
previous operations.8 In our series of 20 cases, all patients under-
went transhiatal resection, however two of these cases (10%)
required conversion to thoracotomy. One for control of mediastinal
bleeding and the other for repair of the tracheal injury.
Conduit of choice after resection for end stage esophageal
achalasia remains another issue for debate, whether stomach or
colon is used it does not affect the long term outcome.8 Proponents
of gastric conduit state that only one anastomosis is required and
the stomach has very good blood supply. While colonic conduit has
a tendency to dilate in the long term resulting in the same problem
as similar to the end stage achalasia which may require resection
and the need of reoperation in up to 7%.2,9 However, Peters et al.
have used the colon as conduit of choice as the incidence of reﬂux is
much less in the long term.10 We prefer to use the stomach for
above mentioned reasons.
Overall morbidity in our series was 50% (10/20) with a cervical
anastomotic leak of 10% (2/20). All cervical leaksweremanagedwithlaying opening of the local wound and dressings. One patient with
post dilatationperforationhad three complications, empyemaof the
left chest, brachial plexus palsy and hoarseness of the voice after
deﬁnite surgery. Mortality was 5% (1/20), similar to other published
series.1,8 This patient sustained tracheal injury during esoph-
agectomy, which was repaired by median sternotomy, had cervical
anastomotic leak and required prolonged ventilatory support in the
postoperative period. Patient died of sepsis following anastomotic
leak and chest infection despite all possible efforts. There are a series
of esophagectomy for achalasia without mortality as well.2
The incidence of esophageal perforation following pneumatic
dilatation ranges from 4% to 7%.11 Management of these perfora-
tions depends upon the time of presentation, hemodynamic
stability and status of the local esophageal tissue. Of six cases
managed by us, ﬁve required resection, two primary resection and
three staged esophagectomy as described above. One case was
managed with the primary closure of the perforation alone. This
patient presented within 12 h of perforation and the perforation
marginwas healthy. He developed controlled leak from closure site,
which was managed conservatively and closed in a 2 week time.
5. Conclusion
Transhiatal esophagectomy can be performed in patients with
achalasia cardia with acceptable morbidity. A low threshold to
conversion to thoracotomy is recommended to deal with the
mediastinal complication.Conﬂict of Interest
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